TH EI-ENASSOCIATES INC,

Geotechnical o Testing Engineers

O’ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross Road / Cindinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756

PARTICLE-SIZE ANALYSIS OF SOILS ASTM D-422
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GRAIN SIZE (MILLIMETERS)
BO COBBLE VE —_ SILT [ clay__]
— Coarse Fine Coarse Medium Fine _— )
Boring No. | Sample No. | Elev. or Depth Description Nat.w% | LL | PL | Pl JCHlent: ENSR Corporation.
: MW3S | 27.5-28.0° |Brown fine lo coarse moist dense SAND, 12.8 Project: = Testing Services
"~ }some fine to coarse gravel, trace slit, clay AK Steel Soll Analysis
Gravel (%) Sand (%) | 8Nt & Clay (%) Middistown; Ohio
24.6 68.9 6.5 |Project No.: 051312T

[Bpecification - - —[Date: ____3/5/2008
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: THEI—ENASSOCIA‘I‘ES INC.

Geotechnical ¢ Testing Engineers

@ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross Road / Cincinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756

HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER, ASTM D-5084

Client: ENSR Corporation ' . Project Number:  051312T
Project: Testing Services, AK Steel Soil Analyms Middietown, Ohio Date: 3/7/2006
Boring Number: MW86S Sample Number: Depth (ft.): 27.5-28.0 Sample Condition: Undisturbed

Sample Description: Brown fine to coarse SAND

ype of Permeant Liguid Water

Height (in.) 3.47 3.470 Total Back Pressure (psi) 1
Diameter (in.) : 1414 | 1.414 Maximum Effective Consolidation Stress (psi) 68
Water Content (%) | 123 15.2 Minimum Effective Consolidation Stress (psi) 69
Dry Unit Weight (pcf) "~ 127.5 127.5 Sample Hydraulic Conductivity (cms/sec) 3.5E-03

HYDRAULIC CONDUCTIVITY VERSUS TIME
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[ THELENassociares, inc.

Geotechnical * Testing Engineers

@ 1398 CoxAvenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross Road / Cincinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756

PARTICLE-SIZE ANALYSIS OF SOILS ASTM D-422
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GRAIN SIZE (MILLIMETERS)
[CBOULDER _TCOBBLE —_GRAVE|, . S - ST 1 ciay ]
Coarae Fine Coarse | Mediurn__ Fine : . '
Boring No.| Sample.No. | Elev. or De; Description ‘Nat. w3 | LL | PL | Pl [Client.: __ENSR Corporation
Mweés 28.5'- 20.0' . |Brown fine to coarse SAND, little fine 143 Project : Testing Sérvices
gravel, trace siit, clay AK Stee! Soll Analysis
Gravael (%) Sand (%) | Silt & Clay (% ) : Middletowin, Ohio
16.7 79.6 37 Project No.: 0513127

[Specification . - _ |Date : 32072006



THELENASSOCIATES INC.

Geotechnical e Testing Engineers

v @ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax.859-746-9408
O 2140Waycross Road / Cincinnati, Ohio 45240-2719 I 513-825-4350 / Fax 513-825-4756

HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER, ASTM D-5084

Cllent: ENSR Corporation . Project Number: 051312T
Project: Testing Services, AK Steel Soil Analysis, Middletown, Ohio Date: 3/7/2006
Boring Number: MW6S  Sample Number: Depth (ft.): 29.0-29.5 Sample Condition: Undisturbed

Sample Description: Brown fine to coarse SAND, little fine gravel, trace silt, clay

ype ant Liqu
Helght (in.) 4724 | 4.724 Total Back Pressure (psi)
Diameter (in.) ' 1 1.410 1.410 Maximum Effective Consolidation Stress (psi)
Water Content (%) - 103 | 117 Minimum Effective Consolidation Stress (psi) _
Dry Unit Welght (pcf) 137.9 | 137.9 Sample Hydraulic Conductivity (cms/sec) 8.5E-05

HYDRAULIC CONDUCTIVITY VERSUS TIME
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Geotechmcal . Testlng Englneets

v @ 1398 Cox Avenue / Erlanger, Kentucky 410181002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross Road / Cincinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756

PARTICLE-SIZE ANALYSIS OF SOILS ASTM D422
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LD COBBL GRAVEL SAND SILY I i CLAY |
Coarse Fine Coarse | Medium )
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-

B'orlni'No. Sample No. | Elev. or Depth Description Nat. w% | Pl |Client : ENSR Corporation

MWEsS 29.0'-29.5' |Brown fine to coarse SAND, littie fine 103 ! Praject: Tasting Services

jgravel, trace silt, clay A AK Stael Soll Analysis

Gravel (%) | Sand (%) | SIE& Clay (%) | - “Middletown, Ohlo

20.8 71.3 8.1 Project No.: 051312T . =
kpoc'lﬂmon _ |Date : 31172006




TH EI-ENASSOCIATES INC.

Geotechnical * Testing Engineers

@ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross Road / Cincinnati, Ohio-45240-2719 / 513-825-4350 / Fax 513-825-4756

HYBRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER, ASTM D-5084

Client: ENSR Corporation Project Number: 051312T
Project: Testing Services, AK Steel Soil Analysis, Mlddletown. Ohio - Date: 3/7/2006
Boring Number: MW6ES  Sample Number: Depth (ft.): 29.5-30.0 Sample Condition: Undisturbed
Sample Description: Brown fine to coarse SAND, trace fine gravel, silt, clay
Type of Permeant Liquid Water

Helght (in.) 4799 | 4.799 Total Back Pressure (psl) 1

Diameter (in.) 1.407 1.407 Maximum Effective Consolidation Stress (psi) 68

Water Content (%) . 10.5 14.7 Minimum Effective Consolidation Stress (psi) 69

Dry Unit Weight (pcf) 131.1 131.1 Sample Hydraulic Conductivity (cms/sec) 4 9E-04

HYDRAULIC CONDUCTIVITY VERSUS TIME
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THIEI.ENAssocmEs INC.

Geotechmcal » Testing Engineers

v @ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
O 2140 Waycross.Road / Cincinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756

PARTICLE-SIZE A_NALYSIS OF SOILS ASTM D-422
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GRAIN SIZE (MILLIMETERS)
OULDE OBBLE GRAVEL _ SILT [ cAaYy ]
Coarse | Fine Coaml Medium Fine
Boring No. | Sample No. | Elev. or Depth Description Nat we | LL [ PL ] P! [Cllent: ENSR Corporation
Mﬁﬂs 20.5'- 30.0' [Brown fine to coarse SAND, trace fine: 10.5 ' Project: Testing Services
gravel, silt, clay ] AK Steel Soll-Analysis
Gravel i%) Sand (%) 8l|t&c|l¥ (%) Middletown, Ohio
4.4 86.1 9.5 JProjectNo.: 0513121

[SpecHication I'lTah : /1172008




_NUMBER

BORING |. "DE

| pEscriPTION |.

TR
“ORGANIC | -
"MATTER - | - -

MW18S

26.0-28.0

Gray molst stiff
sandy SILTY
CLAY, trace fine
gravel (glaclal tin

MW11S

26.0-28.5

38

1371

9.7

0.18

Fine GRAVEL and
brown fine to
coarss sand, trace
siit, clay

46

1211

74

2.1x10°

MW11S

28.5-27.0

Brown sandy
SILTY CLAY,
trace fine gravel

41

16

128.7

121

8.4x10°

0.26

MW11S

27.0-27.5

Brown siity
SAND, little clay,
trace fine gravel

45

38

11

137.9

9.5

- 2.0x10°

0.21

MW11S

27.5-28.0

Fine to coarse
GRAVEL, some
fine to coarse
sand, liitle siit,
trace clay

29

15

10

73

3.6x107

0.24

MW18S

38.0-38.5

Brown fine to
coarse SAND,
trace fine gravel,
siit, clay

124.1

9.7

1.8x10°

0.27

MW18S

38.5-39.0

Brown fine to
coarse SAND,
some fine gravel,
Iittle silt, trace
clay

23

83

"

141.4

104~

1.4x10*

0.17

AOC2SB2

26.0-26.5

Gray moist-hard
sandy SILTY
CLAY, trace fine

gravel (glacial tii)

32

35

29

136.1

7.4

1.1x107

0.7

7.4

ENSR Corporation
AK Steel Project

10f5

Thelen Associates, Inc.

Project #051312T



-_BORING. -
NUMBER - (i)

* pEpTH - |

- 707 | GRAVEL
| - DESCRIPTION - )

(%)

AOC25B2 | 28.5-27.0

Gray moist hard
sandy SILTY
CLAY, trace fine
grave! (glaclal tilf)

33

33

25

1373

1.2

7.5

AOC28B2 | 27.0-27.5

Gray moist hard
sandy SILTY
CLAY, trace fine

grave! (glaclal tiff)

25

137.4

6.2

4.7x107

08

AOC28B2 | 27.5-28.0

Gray molst hard
sandy SILTY
CLAY, trace fine
gravel (glaclal tilf)

39

23

139.2

6.4

2.3x107

0.8

08

75

AOC25B13 | 38.0-38.5

Brown molst fine
to medium
SAND, some siit,
lithe clay, trace
fine gravel

59

23

17

123.2

12.2

2.1x10”7

AOC25B13 | 36.5-36.7

Brown fine to
coarss SAND,
some silt, litite
dlay, trace fine
gravel

48

28

17

1307

9.2

7.9x10°

_AOC28B13 | 37.0-37.5

Gray molst hard
sandy SILTY
CLAY, trace fine
gravel (glaclal tif)

32

38

28

137.5

74

_4,3x107

0.5

7.5

AOC2SB13 | -37.5-38.0

Gray molst hard
sandy SILTY
CLAY, trace fine
grave! (glacial tit)

38

28

136.2

8.5

3.1x10”

0.3

1.5

MW14S 33.0-33.5

Brown fine to
coarse SAND,
iittle fine gravel,
trace sit, clay

11

75

11

132.7

7.5x10°*

0.22

ENSR Corporation
AK Steel Project

20f5

Thelen Associates, Inc.

Project #051312T




- SILT&] L
| CLAY. | CLAY | D
(%) - (%) | (%) |- (%) |-

1=  HYDRAUEIC -}
. CONDUCTMITY. .
| (emdeee) . L

" 'BORING .-|: DEPTH .|" -0 .. .| GRAVEL | SAND | SILT
_NUMBER.| (i) | -DESCRIPTION .| (%} |-
Brown fine to
' coarse SAND
and coarse to
fine gravel, trace '
_ MW148 33.5-34.0 | silty, clay 40 53 - - 7 128.3 6.8 _ - 0.26
’ Brown fine to .
coarse SAND _
and fine gravel,
MW14S 34.0-34.5 | trace silt, clay 39 55 - - [:] 130.4 13.7 3.0x10° 0.25 —
Brown fineto -
coarse SAND,
little fine gravel, . ’
MW14S 34.5-35.0 | trace silt, clay 18 78 -~ - [:] 1290.9 20 1.5x10° 0.24
Gray to reddish '
brown dry fine to
coarse SAND,
: fittle fine gravel,
MW7S 20,0-29.5 | trace slit, clay 18 77 - - 5 1347 1.6 4.0x10™ 0.22
' Gray molst fine '
to coarse SAND
and fine coarse
gravel, trace silt, .
MW7S 29.5-30.0 | clay 39 57 | -~ - 4 148.0 5.5 1.1x10° 0.15: - -
Brown molst fine ' )
MW7S 30.5-31.0 | to coarse SAND 1 28 - = 1 - -~ -
Gray moist fine '
to coarse SAND,
some fine gravel, :
MW7S 31.0-31.5 | trace silt, clay 27 69 -— - 4 142.6 6.5 6.2x10° ' -
Fine to coarse
GRAVEL and
brown fine to
' coarse sand, .
MWS5S 23.5-24.0 | trace siit, clay 52 45 — - 3 113.0 8.4 4.5x10° - 0.35 -

ENSR Corporation : Thelen Assoclates, Inc.
AK Steel Project 3of5 Project #051312T



. BORING -

-NUMBER :| - {ft) . -

. DESCRIPTION

17 (emaseey e

MW5S

25.0-25.5

Fine GRAVEL,

spme brown fine

to.coarse sand,
trace siit, clay

32

1333

3.8x10°

0.23

25.5-26.0

Brown fine to
coarse SAND
and fine to
coarse gravel,
trace siit, clay

52

144.2

7.2

2.2x10*

0.18

25.5-26.0

Gray fine to
coarse moist

dense SAND and
fine gravel, trace

sit, clay

38

51

1

141.5

2.8x10°

0.19

MW3S

27.0-27.5

Brown fine to
coarse molst

dense SAND and
fine gravel, trace

silt, clay

39

51

89

8.9x10°

0.15

MW3S

27.5-28.0

Brown fine to
coarse moist
dense SAND,

‘some fine to

coarse gravel,
trace silt, clay

25

130.7

128

1.9x10°

MWES

27.5-28.0

Brown fine to
coarse SAND

127.5

12.3

3.5x10°

MW8S

28.5-20.0

Brown fine to
coarse SAND,
little fine gravel,
trace sitt, clay

17

79

124.9

14.3

0.28

ENSR Corporation
AK Steel Project

40f5

Thelen Assoclates, inc.
Project #051312T




| : BoRING

- | DESCRIPTION ()

‘NUMBER. |~ “{f

Brown fine to

‘coarse SAND,
littie fine gravel, )
MWSS 20.0-29.5 | trace siit, clay 21 71 8 137.9 10.3 8.5x10° 0.19 - -
S Brown fine fo
coarse-SAND,
' trace fine gravel, )
MW8S 20.5-30.0 | sit, clay 4 86 10 131.1 10.5 4.9x10* - - -
ENSR Corporation Thelen Assoclates, Inc.
AK Steel Project 50f5 Project #051312T











